Introduction {#sec1-1}
============

Efavirenz is an antiretroviral drug that belongs to the class of drugs called non-nucleoside reverse transcriptase inhibitor (NNRTI) used as part of highly active antiretroviral therapy (HAART) for the treatment of human immunodeficiency virus (HIV)\[[@ref1]\]. Efavirenz has been found to be effective in many combination regimes for the treatment of HIV infection, both in previously untreated and in treated individuals. It is combined in regimens with other HAART agents\[[@ref2]--[@ref4]\].

*Two-sanctuary* of HIV has been conceptualized to depict the major impediment to successful HIV targeted therapy. According to the concept, the two sanctuaries are cellular and anatomical. The latter implicates the central nervous system. An understanding of the nature of HIV within these reservoirs is critical to devising strategies to hasten viral eradication\[[@ref6]--[@ref8]\]. The *two-sanctuary* concept identifies that most antiviral agents do not efficiently penetrate the blood brain barrier or are actively transported out of the central nervous system. Hence, even after antiviral treatment that successfully controls virus in the treatment compartments, the central nervous system may suffer continuing damage induced by HIV infection. Efavirenz is one of the HAART agents that can penetrate the central nervous system and spinal fluids with a capacity to strongly inhibit multi-drug resistant proteins\[[@ref6]--[@ref12]\]. Thus, efavirenz has emerged as cornerstone of regimens.

Some adverse effect in the central nervous system has been commonly associated with efavirenz. The most common central nervous system effects include confusion, insomnia, abnormal vivid dreams, dizziness and headache\[[@ref3][@ref13]--[@ref15]\].

The superior colliculus and lateral geniculate body constitutes the intracranial visual relay centers. The lateral geniculate body in mammals is considered as part of the thalamic nuclei for processing visual information. In rats the lateral geniculate body receives input from the geniculate leaflet, which participates in the regulation of circadian function through its projection to the circadian pacemaker of the hypothalamus\[[@ref16][@ref17]\].

Since efavirenz crosses the blood brain barrier, it is relevant to investigate its effect on the lateral geniculate body. It is not unlikely that the adverse effects of efavirenz manifesting as dizziness and headache may be due to direct effect of efavirenz on the brain and lateral geniculate body in particular. The objective of this study is to investigate the effects of chronic administration of efavirenz on the histology of the lateral geniculate body of adult Wistar rats.

Materials and Methods {#sec1-2}
=====================

 {#sec2-1}

### Animal care ethics {#sec3-1}

The School of Basic Medical Sciences, University of Benin grant approval before the work begins. The rats were obtained and maintained in the Animal Holdings of the Department of Anatomy, School of Basic Medical Sciences, University of Benin, Benin city, Edo State, Nigeria. The animals were fed with grower\'s mash obtained from Edo Feeds and Flour Mill Limited, Ewu, Edo State, Nigeria and given feeds liberally.

### Drug administration {#sec3-2}

Efavirenz was obtained from the PEPFAR unit, University of Benin Teaching Hospital, Benin City, Edo State, Nigeria. Sixteen adult Wistar rats of both sexes with average weight of 200g were equally and randomly distributed into two groups, which comprised control (n=8) and treatment (n=8). The rats in the treatment group received 600mg/70kg body weight of efavirenz dissolved in distilled water for thirty days through orogastric tube administration while the control rats received equal volume of distilled water through the same route and for the same period. The rats were sacrificed by cervical dislocation on the thirty-first day of the experiment. The skulls were opened using bone forceps to expose the brain of the rats and the lateral geniculate body was quickly dissected out and fixed in 10% formal saline for routine histological techniques.

### Histological study {#sec3-3}

The tissues were dehydrated in an ascending grade of alcohol (ethanol), cleared in xylene and embedded in paraffin wax. Serial sections of 7 microns thick were obtained using a rotatory microtome. The deparaffinized sections were stained routinely with Haematoxyline and Eosin. Photomicrographs of the results were obtained using research photographic microscope in the Department of Anatomy, School of Basic Medical Sciences, University of Benin, Benin city, Edo State, Nigeria

Results {#sec1-3}
=======

The sections of the lateral geniculate body from the control animals showed normal histological features with the neurons appearing distinct and of various sizes. The neuron and glial cells appeared normal and no vacuolation in the stroma of the sections ([Fig. 1](#F1){ref-type="fig"}).

![Control section of lateral geniculate body (H & E method ×400)](NAJMS-2-1-g001){#F1}

The lateral geniculate body of the treated groups revealed some cellular degenerative changes. Compared to the control group, sparse cellular population was observed as well as, pyknotic nuclei with some microcystic changes and edema in the stroma of the lateral geniculate body as ([Fig. 2](#F2){ref-type="fig"}).

![Efavirenz-treated section of lateral geniculate body (H & E ×400)](NAJMS-2-1-g002){#F2}

Discussion {#sec1-4}
==========

The results of the haematoxyline and eosin (H&E) stain from this experiment revealed some cellular degenerative changes such as sparse cellular population, pyknotic nuclei with some microcystic changes and edema in the stroma of the lateral geniculate body ([Fig. 2](#F2){ref-type="fig"}), when compared to the control group of the lateral geniculate body ([Fig. 1](#F1){ref-type="fig"}).

Extensive cell death in the central nervous system is present in all neurodegenerative diseases. The type of nerve cell loss and the particular part of the brain affected dictate the symptoms associated with an individual disease\[[@ref18]\]. In this study efavirenz may have acted as toxin to the cells of the lateral geniculate body, affecting their cellular integrity and causing defect in membrane permeability and cell volume homeostasis.

It is known that efavirenz has the potential to cause toxicity in the central nervous system, but this is yet to be elucidated\[[@ref19]\]. In cellular necrosis, the rate of progression depends on the severity of the environmental insults. The prime candidates for inducing the massive cell destruction observed in neurodegeneration are neurotoxins. These may be substances present in small amounts in the environment, or even naturally occurring chemicals such as glutamate used by the brain as transmitter\'s substances. The latter when present at a critical level can be toxic to the brain cells in which they normally excite\[[@ref20]\].

It could be inferred from this study that prolonged administration of efavirenz resulted in increased toxic effects on the lateral geniculate body. That is, the decrease in cellular population observed in this study may have been as a result of cell death caused by the toxic effect of efavirenz. In the same way, it has been reported that chronic administration of chloroquine resulted in cellular degenerative changes, sparse cellular population and vacuolation appearing in the stroma with some autophagic vacuoles in the inferior colliculus and medial geniculate body of adult Wistar rats\[[@ref21][@ref22]\].

The microcystic changes and edema observed in the stroma of the lateral geniculate body in this experiment may be due to efavirenz interference, since it is known to cross blood brain barrier and thus getting access to the cells of the brain. Given that the neurons of the central nervous system is affected by efavirenz, it is probable that the results obtain in this experiment may have been due to the neurotoxin effect of efavirenz on the neuronal cells of the lateral geniculate body of adult Wistar rats.

There is very limited, yet contrasting literature on the effects of antiretroviral therapy on visual sensibilities. While a case report has indicated that HAART could have significant resolution of vision problems\[[@ref23]\], efaviren has been implicated to possess retinal toxicity\[[@ref24]\]. How and/or whether the brain is involved has yet to be reported. Indeed, among the known side effects of HAART including efavirenz\[[@ref3][@ref13]--[@ref15]\], visual defect is not listed. What this article contributes to literature is that the toxic effect of efaviren may be at the micro-anatomical level of the inferior colliculus vis-à-vis lateral geniculate body of the brain. It is probable that observable vision defect attributable to efavirenz would be dependent on the extent of effect on the micro-anatomical structure of the lateral geniculate body.

Conclusion {#sec1-5}
==========

This study revealed that chronic administration of efavirenz can cause microanatomical changes in the lateral geniculate body of the adult Wistar rats. This histological effect may provoke cognitive dysfunction as well as affect the visual sensibility functions of the lateral geniculate body in the adult Wistar rats. A further study to corroborate this finding is warranted.
